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Introduction
The polar middle atmosphere is one of the least understood regions of the Earth's atmosphere, with the summer polar mesopause the coldest place in the Earth's environment. The cold temperatures lead to the formation of such phenomena as polar mesospheric sum-
mer echoes (PMSE), polar mesospheric clouds (PMC) and noctilucent clouds (NLC).
A recent issue is whether P MSE are weaker in the southern polar mesosphere than they are at northern polar latitudes [Huaman and Balsley, 1999] . One explanation is that the Antarctic summer mesopause is warmer than the Arctic mesopause. Recent rocket observations show, however, that the thermal structure of the two regions are surprisingly similar [Liibken et al., 1999] , suggesting that other factors, such as lower water vapor concentrations in the southern hemisphere, might explain the difference.
If we are to understand hemispheric differences then all factors, including dynamics, need to be considered. Theoretical and experimental studies show that internal gravity waves play an important role in the middle atmosphere. This is particularly true for the polar re- Gravity wave driving produces a mean rneridional circulation from the summer to the winter hemisphere, and the associated rising and sinking motions lead to strong departures from radiative equilibrium [Garcia, 1989; Mcintyre, 1989 ].
Radars provide one way of studying possible hemispheric differences in the mesosphere. Vincent [1994] discussed MF radar observations made at Mawson Base (67øS, 63øE). Comparisons with MST radar observations from Poker Flat (65øN, 147øW) and Andoya (69øN, 16øE) suggested hemispheric differences in mean winds and gravity wave amplitudes. However, the relatively small height coverage and limited duration of the MST radar observations made direct comparisons difficult. for ice particles and will therefore affect the formation and growth of the particles. These interpretations are based on single station measurements which are assumed to represent zonally symmetric motions. Circumpolar radar networks now evolving around both poles, together with upcoming TIMED satellite observations, will provide the zonally averaged quantities that are required to determine the factors that control the state of the summer polar MLT.
